Apolipoprotein-lipid association in oxidatively modified HDL and LDL.
We investigated the effect of Cu2+ catalyzed peroxidation on the status of tryptophan (Trp) in protein moieties in HDL and LDL together with its effect on apolipoprotein-lipid association. Incubation of HDL with Cu2+ resulted in a rapid decrease of Trp fluorescence intensity with time with a concomitant increase in Trp maximum emission wavelength (lambda max). LDL incubated with Cu2+ also showed a rapid decrease in Trp fluorescence intensity with time, with no associated increase in lambda max. The status of apo HDL and apo LDL was investigated after 4 h oxidation (4h-oxHDL and 4h-oxLDL respectively). With 4h-oxHDL, the shift in lambda max was not associated with protein dissociation but rather with protein crosslinking and formation of larger HDL species. Progressive increase in lambda max was observed in 4h-oxHDL with increase in guanidine hydrochloride (GuHCl) concentration; this was not due to protein dissociation. Although oxidation of LDL did not produce an increase in lambda max, a significant increase in wavelength was observed when 4h-oxLDL was exposed to increasing concentration of GuHCl. SDS-polyacrylamide gel electrophoresis and nondenaturing gradient gel electrophoresis of the 4h-oxLDL indicated formation of smaller molecular weight protein fragments that were still associated with LDL. Ultracentrifugation of oxidized LDL in the presence and absence of GuHCl showed no dissociated protein. In summary, these data indicate the following: (a) lipid peroxidation has a direct effect on Trp residues in both HDL and LDL, (b) oxidation of HDL is associated with conformational change in apo HDL, crosslinking and formation of larger particles, (c) oxidized HDL have a more stable apolipoprotein-lipid association than native HDL, (d) oxidation of LDL is associated with changes in apo B, that by fluorescence are apparent only in presence of GuHCl and results in fragmentation of apo B without dissociation of protein or change in particle size, and (e) stability of apolipoprotein-lipid association is comparable in oxidized and native LDL.